Abstract: The present study was carried out to determine the sub lethal toxic effects of the heavy metal cadmium on the electrophoretic protein fractions of gill and muscle tissues of Oreochromis mossambicus. Fishes were exposed to 10% sub lethal concentration (96 h LC 50 ) of cadmium for a period of 10 days. The protein fractions in the muscle of experimental fishes were found to be increased (twelve fractions) with respect to controls (eight fractions). The numbers of protein fractions in the gills of test fishes were found to be lesser than the control fishes. The results of the present study prove that cadmium affects the protein fractions in the tissues of fishes.
Introduction
Green revolution in Tamil Nadu (India) caused a multifold increase in the production of paddy. This achievement is due to the use of chemical fertilizers. Super phosphate is an important fertilizer used at the time of transplantation of the paddy seedlings. It was estimated to contain 3 mg of cadmium in one kg of super phosphate 1 . Cadmium, the most toxic and non-essential heavy metal has wide distribution in the earth's crust and aquatic environments. Due to its extensive uses in aquaculture, its concentration is increasing in the aquatic system 2 . With regard to heavy metals, less attention has been paid to the toxic effects of cadmium on fish. Information about the changes in biochemical constituents due to sub lethal effects of cadmium is still meagre. Fishes are the most important sources of protein in the world. The present study was undertaken to elucidate the effects of cadmium on the electrophoretic pattern in the gill and muscle of Oreochromis mossambicus exposed to 10% of 96 h Lc 50 concentration for a period of 10 days.
Experimental
O. mossambicus weighing approximately 10 g were collected from the ponds in and around Adirampattinam. They were kept for acclimatization in fish tank of 100 liter capacities containing well aerated pond water (salinity 1.5‰, dissolved oxygen 5.5 mg/L and water temperature 35 °C) for a period of one week prior to the experiment. The toxicity tests were conducted following the method of Finney 3 . Based on the acute toxicity studies, the LC 50 value of the test fish was found to be 2.5 mg/L. The fishes were randomly divided into 2 equal groups of 10 individuals and one of the groups was maintained in pond water and served as control. The other group was exposed to 10% sub lethal concentration of 96 h LC 50 value of cadmium for 10 days. After their exposure, the control and experimental fishes were dissected out, the protein contents of muscle and gills were anlysed by SDS -PAGE under 6% stacking gel and 10% separating gel 4 .
Results and Discussion
Fish constitutes one of the major sources of protein for human beings 5 . The nutritional value of different tissues of fish depends on their biochemical composition like protein, amino acids, vitamins, mineral contents, etc. In the present study, sub lethal concentration of cadmium has showed variations on the electrophoretic patterns of proteins fractions in the muscle and gills of O. mossambicus. In the muscle tissues of cadmium exposed fish, four new protein fractions viz. 120 kD, 80 kD, 62 kD and 37 kD were observed (Figure 1 It is suggested that the occurrence of new protein in the muscle has been transported through blood stream or they could have been synthesized in the muscle. It was inferred that these protein fractions could be stress proteins to over come the toxic effect of heavy metal. Manna and Mukherjee 6 made similar findings in Tilapia on exposure to radiation, malathion and mercuric chloride.
In the present investigation two protein fractions namely 135 kD and 28.5 kD were absent in the gill tissues of cadmium treated fish. It is said that the heavy metal cadmium might have detracted the proteins. The reduction of proteins could be due to the impact on the protein synthetic pathway 7 or due to the depletion of reserve proteins to over come to stress caused by heavy metal cadmium, since gills are the vulnerable organ to environmental stress. The above findings have been favoured by Singh 8 and Athikesavan 9 .
Conclusions
The present study showed variations of protein patterns in muscle and gill of O. mossambicus on chronic exposure to sub lethal cadmium. Four new proteins were found in the muscle (120 kD, 80 kD, 62 kD and 37 kD ) and two protein had been depleted in the gill tissues 135 kD and 28.5 kD. Hence any pollutant in the natural water system would affect the health of aquatic organisms even at molecular level. Therefore, all possible measures should be adopted to reduce cadmium dependent fertilizers meant for agricultural purpose.
